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I Description 

The present invention reiates to an apparatus 
j tor consolidating predominantly cohesive, soft and 

K Currant known lechmqyes include the method 
! o.' on$Ue mechanical mixing by addition of a con- 
j ioiida/ing mixture baseo on water and a consoHdat- 
< ing agent, which eiio*s to increase the resistance 
! cf soil. &y means of forced mixing, with the soil 
J wnich has been disaggregated beforehand by a 

!' special rotary toot, consequent to the hydration 
reaction wnich occuvj between the consolidating 
:| agent anc the a/QHiacaous or clayey part of (he 
soil This memod is applicable in the ease of pre* 
domrnamly cohesive soil since the argillaceous 
component U capable Ol performing the hydration 
roacUon with tho introduced agent. 

This consolidation method has tho substantial 
d-sadvaniage that a large amount of water is re* 
H our rod for preparing tne binary mixture and for 
j sertng. w.tn the sojI on.site. 
j The excess water which derives from the reac- 
i tions of me mixture with the soil remains present in 
s the soil in the form ol free water wnich com- 
promit^s the final general resistance characwri?* 
: tics of the soil to be consolidated. 
J" A device for soil stabilisation by jotting a pow- 
l oery stabilising agent into the ground is *nown 
i form US-A-4 608 675. in order to achieve soil. 
; stab/nanon cement or an other stabilising agent is 
! supplied »mo me ground, while mixing ano agitating 
1 the same with the soil tor chemical solkiificjijon in* 
situ. Howew, the known device of US'A~4 606 
i 673. wnilo working reliably as a sort soil mixer, fails 
j to provioe for a satisfactory solution for drilling and 
. consolidating hard soils. Moreover, the device of 
1 608 $75 also requires a large amount of 

s water to achieve soli consolidation, 

A method for injecting grout into the ground by 
I' uting a rod with a single infection nouie situated at 
[ tne tip of the rod is disclosed by us-a-4 3ca 102. 
': Two liquids of curable grout are mixed within a 
J chamber (also situated at the Up of me rod) ano 
j ejected through the noizte into the ground. How- 
j evev, tne metnoo of US*A-4 002 1 32 also proves, in 
t a sim'njr manner to the foregoing techniques, to do 
' weiflf consuming. 

A simple earth drill having a single duct sup- 
plying only a concrete based agent is shown by 
0E«A*2© 38 564. According to 06*A-29 38 $64 the 
sings* duct opens at the cop of the drilling shah. 
However, thi consolidating effect achieved oy the 
device of 02-A«*9 38 584 it ratf>er inefficient, inas* 
much as there is ng humltfficaiion of the soil, 

The aim of the present invention is therefore to 
obvkae it* described" aisdoVEntagee oy providing 
an apparatus for consolidating soil which aitows to 
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Overcome 24 such iimiution; impose< by the 
method hithoao used, duo to i s way of operating 
with the disaggregation tool, j rovibirtg « son son da • 



soft, dry 



layers oi 



soil or m 



reouired 



or hydra- 



jflusirasec 

aid of the accompanying drawirbs. wne^ein: 



of an aoparatus (or 



»n cone- 



(ions in predominantly conesiv* . 
sort which has dry intercalates 
sive soil in wtxch the surface qruai is insjjfficiantly 
humidified to ensure hydration. 

A tunher object ol the invention is \b provide 
an apparatus lor performing th > consolidating pro- 
cess which eHots to introduce the consolidating 
agent and the amount of *aier] t 
lion. 

This aim and this object ark 
ing to the present invention, t y an apparatus as 
defined in the accompanying cl-itms. 

Further characteristics ano 
invention *jti bocorno apparent 
live description of the orocaes 



> achieved, accord 



advantages oi the 

rom tne rpvHmita* 
with me 



figure i is a schematic view 
performing tne process: 
figure 2 is a penally soefcohai lateral 
view of a detail of the apparatus: 
figure 3 is a trontaJ elevation 
rogation tool; 

figure 4 is a plan view of a ^taii of tn^ disagg 
regaticn tool; 
figure $ is a pert n sectionfal view of the too 
taken along the section line \ 
figure 6 is a schematic vi$w of an 
according to a van'ated embodiment $t the ir 
vent'on; 

figure 7 is a oartiaily sectional frontal 
view of the top of the shah 
figure 6; 

figure d is a parbaOy sectiosjai view cl 
mediate section of the snah 
figure 8: 

figure 9 is a sectonai view 

taken along the section ibe l 

figure to is a frontal elevation view a 

ment for the rotary motorization of the jhefi; 

figure ills a partially sectoral view taifen along 

the section line XI«Xl ol figuM 

figure 12 is a lateral stevatiof viow cf t 

gr©get>on«mUrng tool: 

figure 13 is a partial sectiom 

gregation-mi*ing tool taken 

fine XliMlll ol figure 12: 

figure 14 is a partially sectional '• 

along tne section line XIV-XIN 

figure 15 is a perspective 

which allow the ponetralion 

ton-mixing tool into the soi 

said tool out of said soil. 
With reference to figures \ 
generally indicated by the reterirjce numdral \ and 
comprises a self-propelled tracKed vehicle 2 pro 



»*vet»on 



view oi i he CtsdQQ 



v cf figure 4; 

apparatus 



etevaiio." 
of the apqaraius oi 

an inter- 
of the apparatus, ol 

if tno shaft section 
re 8: 
the e*> 



(•fx of figv 



ie d'sag- 



view of lie disag- 
along the section 



of figure 



new of ths meen9 
of the diS89greg&- 



and the 



r. taxen 
2. ana 



Ming of 



$. the aptaratus is 
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tided wrth a control and operation cabin in which 
operator la accommodated. An arm 3 is fromaiiy 
mounted on the vehicle 2, is supported by tension 
'elements <* and supports a tower 5. The vertical 
*iavaiion of the tower a is controlled by arms 6 
pvcJ* connect its lower end to the vehicle 2. 
1 A shah 7 is sBdably and rotaUbry supposed on 
jn* tower 5; during the operating st$ps. said snatr 
h actuated by mean? of a motorUatton unit a which 
|s iiidebte *or.g the tower 5. The shaft 7 i$ com- 
|>o*ed oi a plurefiiy of individual tubular sections « 
Lhich ana mutually connected Jongituoinaliy. The 
Section*, es can be seen in figure 2. are composed 
£f an ov»< lube 10 inside vmich an inner tube i i is 
jprranged coaxiatiy. The ends ol the section 9 are 
jphapeo so as to constitute couplings Ua. lib 
>nich attow ine 4*ia) connecton of various soc» 
<ion$. 

1 The lubes i0. it thus define an outer ouci 12 
o an inner duct 13 whicn are mutually seperaied. 
A dlseggregatorwnitfng tool, generally indict!- 
by the reference numeral 1$ in figure 3. is 
Rigidly associated with the lower end ot the shah 7 
by means oi a coupling u. The disaggregation tool 
tomorisos a pair oi diametrically opposite lower 
glades 16 ard a tubular element 17. which con- 
ftitutes the central part of said tool and has a 
tuning head \ r*e at Its lower end. 
| The biaoes 16 are tiio-ehapeo and teeth 18, 
suitable for excavating and moving the soil, are 
figidly associated with their lower edge. Said teetn 
ire arranged tangentiaUy with respect to the axis of 
[cation of the shaft 7. Hoies 19 are. defied below 
|hd Wadw 16 and are connected to the inner duct 
i>3. whereas notes 20 lie defined above the blade* 
pna e*e connected to the outer duct <2. 

UA pair oi raoial wiogs 2i »e fixed on the ele« 
,t 17 above the btedos 16. and their function U 
jo keep the $61 unde/ agitation during the pertcxe* 
ibon step, as will become apparent hereinafter. 
I| a further pair of blades 22 is arranged above 
he wings ?i. Said upper b<ade« have the same 
nocture as the Wades 16. and hoi** 23. 24, re- 
spectrvery connected to the ducts 12, 13. ate de- 
fined above sno below them, 
li The irtrwr dud 13 01 the shaft 7 is fed from 
(Sbove, through the external tiDa 25. with the con- 
solidating agent, In particular puiwi^ed cement, by 
he unit 28 whicn formed by a cement silo 27 
>nd by an air compressor 2* The oute* duel 12 of 
he shaft 7 ($ fed. m an upward posrtion, with water 
hrough th* tu&e 29. The water is drawn from a 
itorege uv* 30 by means of a pump 31 which 
Isends me excess wafer o( the hydration process 
p*cM to the tank by means of a return tube 32. 
Tne described apparatus operates tn the foi- 
ng rr\«v>er. 
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said 
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In e first Step, the 
on the region of ihe soil to oe 
verticaiity of the tower is checked 

Then perforation of the soil 
preset rotation and advancement 
ing the tool 15 with a rotation 
rate which ;s a function ot the 
soil. While the tool 15 penetrant 
compressor 28 initially sencs air 
23 and the duct 13. The air enters 
the holes 19 and 2*. facilitating 
the tool and keeping the duct i3 

During the penetraCon of 
water is sent ihrough the tube 
only wher dry or very hard layi 
the normal advancement tt the 
tereo. 

The amount of pumped watd 
to crov.oe the necessary nunVd'-j^ 
layers being traversed ano thus 
quent nydration of the consolidati 

Once the recused depth 
wniie me tool continue to rotate 
consolidating agent starts: 
through tne tube 25 and the 
enters tne soil through the hcios 

Then the Ming of the tool 
direction ol rotation, in this manrber 
soil rs mixod with the pulA'jrUfcil 
preset speed parameters, at a '< 
stoichiometric ratios, are 
step as wen. 

The advantage of this pn 
amount oi water used reacts 
sofdming agent arid thareio/e 
given to the trcateo soil by leav. 
the soil or on tne surface. 

in the variated emboefment 
iliustraied in figures e to 15, 
morals stan from 101 to indtcatfc 
{recked venicfe provided witr> a 
tion caDin 102 in which the 
mod a tec. 

An arm 103 Is articulately 
the vehicle 101 and Is supported 
ments 104. A slider 105 is 
!he arm \03 ano sWably suop 
The tower rests on the ground 
irom me slider 10S by means 
i07 4 0y inclining the arm 103 
tension elements 104 it is oo$$i{*fi 
tower 106 with respect to the 
by actuating the jack 107 it is 
lower the tower to artow the 
new work site or to aliow the 
with resoect to the vehicle 
inclined ourwaro. A snatt. 
the rohcrence humersi 1 08. extetjos 



disaggregapon tool is placed 
treated and the . 



begins vf'rth the 
parameters, rotat* 
ind advarf oment 
listency of the 
>nto the loll, the 
through me tube 
the soil through 
he penelrption of 
iree. I 
tool in ihe so-i, 
ano tne pucr 12 
rs, which ip^ event 
tool, are jncoun- 

mus: he such as 
nation of Ithe dry 
allow tho 
g agent, 

been reached, 
me feedinp of the 
agent 
Ouct 
9 and 24 
ira. reverjmg the 



respeueo 



o:oss 



cf 



5u0se- 



passes 
1.3 ano 



the hujnidihec 
cement, |so tnat 
'«tnciiOn of existing 
In the hh/ng 



tfvart the 
entjreiy with tf^e con- 
lily is 
water in 



«s 
ith 

eater 
no free 



strvbi 



r 9. 



ot the invention 
he reference ny 
& set^propeiied 
dontrot and cpefe« 
oi>eraior Is accom- 

mounted (ronta/iy to 
by tens on ele* 
mouhted at thi» top of 
5fts a tender 106. 
nd is su 
a hydr. 
by me«n: 
to po 
vehicle 101. 



noed 

lie }0Ck 

of the 
ion th* 
eas 

to (ike ano 
to mcjve to a 
oi the towsr 



possible 
vericte 
spacing 
wnen the amn( 103 is 
generally indicated by 
frontaii^ to the 



i 
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|j tower, i.e. on the oopoeite sice with rosoect to the 
slider 1 0S, ano is rotataoiy suspended, wtth its 
• upper end. from a leoge 109 which is guided on 
jj tn« tower 106- 

The shaft 108 i* guided. In a median position. 5 
i. within a guiding element 11O whicn is supposed 
, from trie ledge 1 09 by mean* of 8 cable {or chain; 
I iiOa and U also guided along the tower 106. The 
shaft 106 * rotationaiiy coupled, in a downward 
pos/tie*. to a rotary motorization element ni io 
which ean be raised and lowered by a certain 
j | e*tem by means o) a pair of lacks \ 12 mounted 10 
j 4 ihe skies o< me tow«r 106. 

j The disaggregotion-mixing tool. genefa.'ly in- 
:, oicateo oy me reference numerai H3. »s applied lo '* 
|j the lowew cno oi ihe snaft 100 below the motoric 
tion element Ml. The motorization element is guid- 
[ ed along the tower iCXJ and is connected to the 
I! vehxie by a bridge M 4 on which two winches 1 1 S. 
!! \\$ a/9 located: said winches. Oy mean* of a ?a 
■! ooubte cable system, raise or lower the teoge 109 
i! w;r a closed-loop and synchroni2ea fraction anc 
t; therefore raise or lower me shah 108. 
i . More in detail (see figure 7), the ledge 1 09 Is 
.. j; constituted by a piete tt7 which is traversed by a ?s 

[ ! si»eve 118 which is rigidly associated w/ih the 
• | pu>e n ? oy ribs H9- a sleeve 120 is arranged 
, ■< coaxieily inside tne sleeve n8 and is rotataoiy 
. I supported by means o» a patr of twst bearings 
1 121. 122. The upper bearing 121 is retained be- io 
j twaen an interna* shoulder o' the sleeve 1 18 and a 
I patr of rings 1 20 which are screwed on a threaded 
,! portion of ihe sleeve 120. 
t j A cylindrical body 125 is centered on the top 
.< j of the slew© 1i8 and has a Hange 126 which Is )& 
y! ,| irav^ed Oy bolls 1 2? which engage in a collar 
" j t2S of the sieeve for tne mechanics coupling of 
i I; the two parts 125. 116. 

y !l The cylindricai oody 1 25 has a lower seat 129 
in which the tapered end portion 131 of the sleeve 
i20 tellingly rotates by virtue of the interposition 
of a gasfcet 130. The sleeve 120 ha*, in a aowrv 
ware position, a flange 132 which defines the seat 
I for the bearing 122 and extends exte/naiiy to the 
5 sleeve n$. A di$J* 133 is centered on the flange <6 
j 132 and centrally comprise* a tube 1 3a which rises 
j coaxi ally inside the sieeve 120 and delimits tfter*- 
• with an annular chamber or interspace 135. 
j The hange 136 of a male element 137 erf a 
j coupling of the eneti 108 is associated with the 50 
Ij dis* 133 in a downward position. The disk 1 33 is 
secured between the flanges t32 and 138 by bolls 
i3a. FVober rings 139. 140 eneu/a tn* necessary 
ourwaro sea). A cavity 141 la defined in fie disk 
133 and is connected, through passages 142. to 56 
the annula/ chamber i3S, A channel 143 extends 
from the caviTy ui and, by means of a connection 
»44 fmeo in tne flange 138, leeds outward so as to 



a duct 165 which is 



Specified 



connect to 
hereinafter. 

The tube 134 extends upward bsyo|n ihe la 
pared portion 131 ot the slesve 120 with a re 
ducea-diameter portion 145 wMc* seann; ly rotate* 
in two seats H6 and 147 of 
: 7 25 which we termed respectively intbrmecia;e 
seat and upper seat. 

Seating gaskets l4£. 1 4Q are intenoseo be- 
tween the outer surface of the portion id 5 and the 
seats 146. 147. whereas openings 1 50 a/ a defined 
between the seats 14$, 147 in the wall of tne 
Cylindrical body and directly cc nnect to tile outioe 
the annular chamoer comprised between the gas- 
kets 146. 149 ano the opposite ^eUs of thfe cylinder 
125 and of the ponion 14$ of ir e tube 134. 

The tube 134 is conneced to a supply cf 
compiossed air and to a supo y or a consolidating 
agent (for example cement) by means cf a stauor- 
a/y tuoe 151 which has a flan<e 1$2 boiled on me 
heed of the cylindrical body 125. The se^i bet^^n 
the luoe 151 and the rotetable tube 134 is ensured 
by a gasxet 153 which is ims-poseo bel>ween t.-te 
opposite ends of the lube 15' and Of Me portion 
145. 

The annuia/ chamber 13S Is conne 



cross seption wirh 
'. shaoeo 
0. the mate element 
dtube i»r. 
? element 1 57 has a 



cavity in which a cylindrical so it 158 is qrrfmec tor 



*q accommodating a cylindrical 



male element 1 37 and a square seat 1^0 for re~ 
— * * 1 ^ ~ - of tne ma'f eiem em 



le section 155 and 
coupling 9 definrvl 
port'on 1 59 and is 



ceiving ino square ponion 161 
137. vvberees a prismatic coufsiing is defined be 
tween the seat ISO end the potion 161 e^d a)to»s 
tho rotary coupling petween t 
the element 137. a hydrsuHc 
between tne seat 158 and the 
sealed by seeling rings 162 

In order to prevent me ad'ai exvactbn of the 
section 15$. semi-cylindiicai g coves I8v . iG4 a/e 
defined in the inner and outer )oposfte w^iia of the 
seat 16O and respectively of tre ponion 61 : wnen 
me elements 157 and 137 s/e inserted in one 
another, said groove* form n^les fo> tnjo acccm 
modauon of rugs which act as 
welded externally to the tube 



S6 atong 

line of a race and extends substantially 
entire length of tre aecton 1 



4 defined 



::ed 10 8 
adialiy »n 



>*ator iupply through a hole \i 
ihe body 125 between the lowpr seat 13b and tro 
iniermeoieie seat i4«. 

The snaft 108. whicn is 10 be connected to tr.e 
male dement 137. i*z constiiu ed by a diurailry of 
tuOUlar sections 1 55. one of which is .shown in 
figures 6 and 9. Said seciion comprises an external 
tube 1S6 whicn has a square 
rounded corners: a female efcment 15 
complementarity witn rejpect 
137, is inserted at the top ot sa 

For this puroose. me femal 



potion 1^8 01 me 



keys. A d(id 165 is 
a median 
along me 



!S The dvci 165 is 
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onAcM » the union 144 in an upward position 
^ STiOdilton of a sleeve t68, and It connected 
me iJuCi iM oi tno subsequent tedious In a 

167 A 4yfncncal tube 1*9 Is arra/igad in tangential 
-articrfcww w toua/e tube iM. and a 'vnher 
^ialituoe 169 is arranged inside it. Said tube 
^ ttkentared. in en upward position, h e bush 
7 0 Jjich ^ insened m the (ermtc element 157 
■JL lfi jeered, in e downward position, in a bush 
w$ch U inserted in a male element 1 72 *nlcn 
' $ L section 185 downward. The bushes 170. 

?i art >^i»y bv $w * $f r,n ^ ,70a art0 

7ia iod a/e seaiingiy coupled in wo respective 

pi male element 172 is fully similar 10 ihe 
Yiato efement » 37 describee aoove end is therefore 
lha pJ$o as <o mechanically and hydraulicaiiy 
zoupteho a auccessive femate enment. 

Thk disa^feo^rtion-mUing tool 1 13 is a*SO- 
ia^dU.m tnp end ot the last of me secticns tS5 
«ch icompose me tfuH 108 and composes a 
ivOuiat! element *hich is p*ovid<>o\ »>. an upward 
>a*c]p, witn a temal* coupling e'ament 173 (see 
*e3 12* U) suitable for coupling to a male e)e- 
J72. A fleev* 174 is ligiGW associated wim 
the efemenr in and extends downward *ith a 
^r«n4cai jacket 175 in whicn a further sieeve 176 
is cenieted. A cylindrical shaft 177 i$ inserted in 
ihe slaves 1 74 and 1 76. and tr» cutting head i 7 8 
is fojp to the lower end of said shaft The shaft 
177 i|| keyed in the sleeve 1 76 by a mrovgn pin 
t7S, Whereas it oefin^s, at tne top. a cylindrical cup 
idO >(nich 1 9 open toward the cavity 181 of tne 
170. with which It is connected by means 
m 180a. The ojsn 180a is nstainoa by a 
hng iSOb and Is seelincjy inserted In its 
meant of ruboer rings 180C. so that when 
..-a element 172 of the Overlying section 1*5 
b ins irtad in the cavity 182 a connection with tne 
tube 69 is provided, Two radial hole* tS2 extend 
from, the cup i$0 and traverse tne wall of the 
■si*** 174; respective noaxies 183 are irrcerteo in 
said > Iotas. 

A pair of b'sdes IM is welded to the sleeve 
174; aid biadis e/e arranged diametrically and are 
•nclirtw forward and downward with respect to a 
Count *dodrw<w direction of rotation. A plurality ot 
ditto jreQttfon teeth 106 is weideo on the front 
odge of the blades 1*4, and respective wings 186 
are «eio*d on tfse rear eoge and delimit a cavity 
187 (rh'^n i r opt^ aownwa/d end at which tho 
norziw 183 are located. A simitar pair of blade* 
^ fiin teeth t8d is weioed diamethcaiiy to the 
178 bvii is engula/iy oHeet by 90 degrees 
«ep4<a to me biwes go tnet tne biea©* 



Mth 



o* < no tee fonm a cross in plan view. 



h^d 



When tne section 15S is inserted in 
181. Ihe due 165 is connected througli 
167 to a tubular element 190 whicn is 
ciatod externally to me element 173 anC 
s a nome iei wnicn is directed oownw 
located ai the levei of the pair of upper 

The motonzation or propulsion 
{see figure 10) comprises a sHder 1 
guided along tne tower 106 and «s 
fC meens ol jacks P2. An annuiar ledge 
rudlngly mount-xi on the slidar i92 
unit 194, which is ajdaJN traversed 0^ 
108, ie aop'ied thenjto in an upward pos t 
The motor unit 1 94. which is not i 
»5 dete*i since it is of a convontionel 
operateo typi, compnees a traction 
wnich axiaiiy guides and e«ens a trac 
shaft 108. The traction block 195 1? corr 
tiftn wheel 196 (see figure M) on wtil 
io wings 197 are weidec at the lacecs oi m< 
Each pair of wings 19^ rotataoiy 
mea^ of the interposition of oea/ings 
whicri is slightly csmoered at the center 
rhe roller 196. which is opposite 
a j 185. hi* a meoian groove 199 wnicn 
passage of said duct. A dome 200 is t 
dated witn the tedge 1 93 in a 
and encloses the dieaggregafion-mix 
with respect lo which is can be raised 
30 when the slider i92 is actuated by tne j 
The too of me dome 200 is cons* 
plate 20 1 which defines a cylindrical 
the rotatabfe accommodation of two 
which circumscribe the lute 156 with 
35 engagement. The rings 203 nave the 
scraping any material which adheres to 
the snatt \0U when said shart if cau 
through tne motorization unii t it 
A douote cable system is provi 
4C lifting and lowonng of Iho snafi i08 
actuated, as mentioned, by means ot 
\ 1 s. lie wnicn are mounted on the 
The winch 1 16 (see figure tS) acts on 
which Is wrapped around a plurality of 
210 and nas iu end connected »o im 
The pulley 20S is rotatabiy supponed 
105. whereas tne pulleys 206*206 are 
the top of the tower 106 and form a 
pulleys 209-210 which are mounted 
so 109. The winch 1 15 acts on ne cafcfo 
whereof is connected to tne base of fh 
cable 211 is wrapped around a pair of 
pulleys 212. 213 and around (wo pai 
214-217. The pulleys 212. 213 are 
6t spectrveiy on the aider tOS and at me 
the tower 106. The pair of pulleys 
mounted under tne ledge 109 end ' 
tackle togetner witn tne 0** oi puiky 



the cavity 
a sieove 
lidiy as$o< 
enOS witri 
ird and is 
D)ec*J 164. 

lent hi 
b wnicn ij 
Qvao)e b\ 
1 93 is prot 
a moto 
the sha> 
[ipn. 

uscrateo ir 
ireuiiceiiy 
block 19!- 
ion on th$ 
posed of a 
t^n pairs o? 

tube- 158. 
s|/ppor». hv 
s roller 198 
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0Ov*nw <rd 
in 3 



& me duct 
attows tn? 
gioiy ass<- 
position 

tool it:, 
^no" lo^erep 

ii2. 
ituiao bv 
^eat 202 Mr 
rings 2CO 
a prismatic 
runctior, 
the wails o* 
eo to slide 



(>*d for tr 
snd can 
wo winches 
bridgn n 
a cable 
pulleys 

tower 1 
jn the 
mounted 
ta^le with 
the 
>ii. me 
> tower, 
transmission 
s of puile 
supported » 
tower end 
214, 215 
fo^ms a lurtrjo 
' s 216 



be 



2§* 
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> oie 
ledoe 
i e»td 
T>e 
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e« 
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ij which (3 mounted at (ho lower end of the tower 

: ioe. 

,| The described apparatus operates in my same 
!j manner as the preceding one, the only difference 
|i Doing mat the compressed air. the humidrficdlion 
| water And trvo consoldatfng agent are injected Into 
trie $oii during re peroration and the nee of the 
f tool, through me same ncnles 183, 

a considerable advantage erf the apparatus oi 
figures 6-1$ )t me fact mat the duets tor the water 
ang air and for me consolidating agent remain 
constantly seoa/aled. so that tftero is no posaioility 
? of mixing the two flows. If wear shook} occur at me 
I seals 14$. t 40. (he pied fluid (water or air or 
;! consolidating agent) can How directly outward 
\ itwovqb me openmgs t$o the cylindricw Oody 
j* 1*5 ano be detected by the assigned personnel. 
| The structure of the sections )S5 and of me 

i' rotanbto ooupling, oy moans of whio me cucis for 
water, air and consolidating agent are connected to 
i stationary duds. <s parricuta'ty imporLant. The inne' 
Jj ducts 't69 ano 04, in case of wee/, can in fact ha 
easily replaced, since it is suffic'wnc, for this pur- 
pose, to remove me disk 103 or me nng 1 7 1 b in 
order tc extract the tubes \$4 or 16$. U is similarly 
possible to remove clogging* in the region of me 
noiitee. 193 by removing we pin 179 and then 
axv&ciing tne cylindrical shah 177 from below. 
A funher advantage of the present invention is 
* constituted by ihe dome 200. by virtue o* which it 
n rs possroie to prevent tne oust produced when the 
! drttgg'egaitorvmiiring tooi approaches the surface 
{ oi the soil during its upward stroke from being 
Jl bartered around with considerable diiad vantages 
J 'rom me point of view of* environmental impact. It 
| should be noted mat the come can be raised oy 
;! means of me jacks 112 to aitc*. if required, inspee* 
» ticn of the disaggreo/a$on*mir*ing tool 1 13- 
; Punnar modifications ano va/iadona are coss»» 
■j ole in the practical embodiment of tne invention, 
and these s'a oefined in the appended claims. 

One of them provides, for the tube 166. a non- 
soua/e csero section, for example a irianguier or 
hexagonal or even circular one with outer longitudi- 
ftai etnpa acting ai *oy$. in a farmer embodiment 
! the duct ias rs located inside the tube I $6 at tne 
Chamoens defined oetween the inner tube 168 and 
the tut* 1*6, 

in the oracrical embodiment of the invention, it 
•s oo$iib>e to provide ma duplication of the shahs 
108 and oi the tools 113 so as to simultaneous^ 
OftxJuce two columns of consolidated soil. 

Where technical features mentioned in any 
claim are fallowod by reference signs, those refer* 
once signs nave been Included for the soie pur* 
:ose of incroasing the intangibility ol the ciaims 
ano accordingly such reference signs do not have 
any limiting effect on in© scope oi each element 
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identified by way cf example 
signs. 

Qatms 



by such leference 



soli comi vising: a 



Apparatus for consolidating 
unit (26) for storing a cor spli dating a$ent; a 
shaft (7:108) wni:h is $iidef>ly suppo^eo by a 
substantially venical tower 
(7:108) being formed by a 
sections (9;15S) which are 
longitudinally * 9 as to deHn4 at least dwo aucis 
(12.13- 165,169); and a cljaggrer^on-maing 
toci (iS:M3) mounted at tfje lower epa ol me 
snart (7.103). said tool r 
to^er rodial blades (1 6: 1 88 
being defined on e&'d shaf 



5: 106), laid $h«n 
plurality (if tubular 
nutuaJly connected 



5:110) coVnprising 
hoies (1^0:163) 
(7;10ai proKimare 



to the blades 0 6:18$). char acten ted bi mat me 



unit (26) is formed by a si o (27) for 
soliciting agem, an air ccrr 
crater tank (30); in mat sa»'c 
112,13:165.169) defined in 
•nci^de a duct 2.165) fo» 
00:169). separate from the 
lor the consolidating ageni 



prassed air. said ducts (t^.i 3: 165,1^9) oei.'g 
aft (7; 108 



loo from ihe top of me sn 
tuoes (?5^9) which are conpected to 
tank (30) and respectively 
sor (28) and the storage u 
(12.13:165.169) extending 
end of the theft (7.108); an[j in that spid radiai 



through 
he water 
o the air comores- 
lit (26). said ducts 
^bwn lo tne lower 



the con- 
pressor (^8) ano a 
at toast rwo ducts 
said shai (7;i08) 
water an3 a duct 
Mrst duct (12.165). 
and for he com* 



blades (16:188) of said dii 
tool (i5;U3) ero p/pvided w 
118:189). said holes (19.P0: 
regaiion-miKing tool (15:1", 
0)o to said ducts (I2,t3: 
selectively introduce, into 
comprossed air during me Ipenetrafioh of said 
tool (15:113), and a consoi'M fating age^i once a 
required depth nas boe 
moans (3U being dispesec ef (he duct 
(12:166) for the water to ccntrol the a/nount of 
water and send me a*ces< 
storage vanK (30) bv mear 
(32) 



<f 



Apparatus according to cla 
in rha: each caid tubular sepilon 
of & tube (168) 'or the 
consolidating agent ano 
said tube (168) being arranged 
a polygonal tube (156). m< 
conveyance of watar 

hydrauiicaiiy separate manher wim ^aid po'y 
gonaf tuoo (156). said sh. (108) r 
upper end wnich is rotataDly 
ledge (109) when is guide 



ftggregatlon*mijting 
xh excavation teem 
83) of tarp disagg- 
J) bemg connects- 
65,169), so as to 
he soil, water and 



wajor oacx to tne 
s of a reiu/n tube 



m 1. characterised 
(I3S( is made 
onveyancio of ins 
comprflfeseo air. 
coaxial in&oe 
cuct (166) for me 
aasoci^ted in a 



aving an 
suooohod in a 
0 atong &ird tow«r 
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(108) and has rotatabie countings a. 
(130,146,149,153) lor connection to {ho supply 
of compressed air and of consolidating agent, 
as wefl as of witir, sdd shaft 009) being 
coupled wim a rota/y motorization element $ 
(in) in a downward position in a m&fw 
which if rou£0ft&lly rigid but B*ielly slWabie. 

Apparatus according to claim 2, characterteed 
in (hai each saW polygonal tub* (156) includes, >o 
inserted al its top* a co'jpKng female element 
{157). aaid coupling 057) having a cylindrical 
seaj 0581 and a polygonal seai (190) for re- 
ceding a cylindrical and reipectively a oory- 
gonaJ portion (158. i$i) of a maie element »$ 6. 
(137) pf a contiguous section, sakj tube {108} 
having a cylindrical crossMection anfl being in 
tangential contact inside said polygonal tube 7. 
(1S6V said duct (16$) for the consoydating 
agenf and for compressed air being arrengeo » 
coaxially in said CybndricaJ tube (168). said 
duct (18$) lex in© consolidating agent and for 
compressed aJr being centered In hnQ* 
(171.170) which ars inserted in said mate and 
temaie elements (137,157). said duct (165) (or 
me water being externally rfgWty associated 
with each «aid polygons tube <ts$) and e** 
lending along me median l*ne c* one of the 
faces. 

Apparatus according to either of claims 2* 
3.crwactflrir*d in that a sleeve (118) tor the 
roteiaote support ot the shaft ft 06) is fixed on 
the ledge (109), e further sleeve (120) being 
coaxjaity a/ranged instdt said ttieeve Ml 6) and J6 
being rotatabty supcorteo by means of thrust 9. 
bearings (121. i22). a cylindrical body 026) 
being centered ano fixed to the top ot said 
sJeeve (ii8). said cylindrical booy <123) defin* 
ing a low seat (129) in which tne top of said «o 
further *:*eve (120) seaiingly rotates, said ap- 
paratus further including an intermediate seat 
(U6) &nd an upper seat (U7) In which the end 
portion of a connection tube <i34) sealingfy 
'Otaws. said connection tube (134) being con* *s 
nectod ro the air and consolidating agent Sup- 
ply, arranged coaxially to wio sieove (120) and 
rigidly associated with a ccuoiing dteW (133) tot 10, 
\f\9 male element (137). an annular chamber 
(135) D^ng defined between said further so 
sfeeve (120) and said connection tube M34), 
sad chamber (135) being connected to the 
water supply on one sicto and to said duct 
P65) tor the water on the other ildo, whereat 11. 
opening* (150) are provided barwaen the Inter- 
mediaM seat (146) ano the opp«r seat (147), 
saio openings (150) being directly connected 
to we outside. 



?s 
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55 



(1(3) 



Apparatus according to 6» 
4 4 chafactertted in that said 
ment (nil comprises a 
which is composed of a fifth 
drcurr.scnbes said shaft 

(197) being wetded on said 
the faces of said polygonal 
said wings (197) supporting 

(198) which engages iange 
spective face of said poiygoi 
of said roHers o&8) having 

(199) to allow the passage 
for tne wat&r. 



motorisa Ion 
trfeciion bkrfk 



wheel <isp) 

pairs 
m wheel 
ube <156) 
a respective 
rrfolly on 
ai tube 
an annul* 
af said duct 



Apparatus according to 
in that said rollers (198) are 



clair|h 5, characterized 
amtered. 



Apparatus according io ei her of c»:ms S- 
$.charac<erUed that said Taction blcck (195) 
comprises a plate (201) whi ;r\ defines a cyko- 
drical seat (202) for the rota4bfe accornmoda- 
tion ch scraoer rings (203) wnjch circtmsaibe 
said shaft 008) with a crlsmjiiite engagement 



Apparatus according to 
preceding claims, characte 
disaQgregation^nixIng »ol ( 
a tabular element (t 7:174, i 
at me top, an efemen: (U:i 
tne rhaft (7;106) and is 
wit- two pairs ot iongHydin|any 
regaiion blades (i^w22; 1 
head (t7a:l78) being fixed 
siticn io said tubular eiemen 



claim 



Apparatus according to c 
m mat said cuaing nead (1 
ciattd. in a downward position 
(177) which is xeyeo internjilly 
element (174.175J 78) and 
ward position, a cup M80) 
to seio duct (169) for the 
and for compressed air. 
(176) having noiea (182) wrjich 
to the outside by means o 
cated betow tne p^r of upp«' 



Apparatus according tc clai 
in that said, blades n 94) del 
position, cawities (167) 
ward and at which said no 
cated. 



Apparatus according to one 
2-10. characterized «n the; 
supporting mo shah (lOfl) 
towered by means of a 
Oiw (204.211) which can 



her ot dims 



(i|5€) 



or men 
ijeo in 



2- 
e^e- 
(A 95) 
wh4ch 
*r«ngs 
(196) ar 
each of 
roller 
the re» 
one 
groove 
(16$) 



of the 
that saio 



5;113) ccmprjses 
5.1/6) wf ich has, 
73) lor coipling to 
rnally provided 
offset! dtsagg- 



cxte 



MJ68), a| cutting 
n a downward po* 
(17:174^75.176). 

8. cnar|cten:ed 
8) is rigidly a^so- 
with a shah 
to said tubular 
defines, in an up* 
iCh IS connected 
soiidatirtg agent 
said cutting head 



wh 

con 



are connected 
nozzlos [183) Io- 
btaoes (1B4). 



n 9, chersctemed 
no, in a downward 
wnicjn are op^n down- 
zies (isol are io- 



qc more <>f claims 
id ledge 1)0$) for 
zao be raised and 
doHibie sysieln of 
be actuated by 
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means of a pair of winches (116.115), said 
cable* forming two respective tacxtes which 
nave cob end fixed to the to*gr (1 0$) and me 
opposite <*nd fixed to said ledge 009). 

12. Apparatus according io one c more ol the 
pleading cfarma. charact*tiaad in thai a dome 
(200) is rigidly aeaociatad, in a downward posi< 
tk>rt. wim said moforiuilon dement (Ml), said 
oome (200) t>#ing superimposaWe on said dis- 
aggragation'mJKing tool (113), tare motorlaa- 
lion element (lit) bamg mounted on 8 further 
i90g« (183) and a slider (192) which Is guidac 
aiong saio tower (106) ano i$ moveote, oy 
means of fluid-actual *d jac*$ It 12). between s 
i^werod position for covering sard diaaggrega- 
lion-mixing tool (113) and resting on the 
ground, and a raised posiiion suitable for at* 
lowing inspection of said tool (113). 

PaientartaprtJctie 

t. 8odenver1esiigungsge/at. gebiidet aus e»nor 
Erinneit (26) tut Spetdherung eine/ Vertesii* 
ggngiiubatana: einem Strang (7; 108) weichor 
veaehtebbar an *in«m im wesenilicnen senx- 
'ochlen Turm (5; 106) genarten wird. wopei dor 
Suing (7; 108) aus einer Viet cant von rohrtor- 
migen Absennitren (9; 15$) gebiidat wlro. wei< 
cha dar tSnga nach wecnselseitig so mitdnarv 
da* verbunden efnd, dart ale mindeatens awei 
LDitungen (12. 13: 16$, 169) bitden: und alnem 
grabenden Mi*cnw*rkjreug OS; 113). o&& am 
unteren Enda da* St/anges (7; 108) btfestigt 
iat. wotei das werxzeug (15: 113) au$ wtorw 
radielen Scftawtein {16; 188) uno Offnungen 
09. 2D: 183), die am Strang (7; 108) nana dan 
Schavfaln (16; 188) angeordnet sino* besteht. 
dadurch g**»nna»Jcfin«L dafl die EJnneli 
(28) aus einem Speacher (27) I0r die Veriest!* 
gungesubstan*. einem luftxompressor (28) 
und einam Waaearbehillter (30) gebiidat wird, 
daB dia mindestene twe> im Strang (7; 103) 
angeorcnetan tertungan (12, O; 165, 1 69i bus 
»inar Leitung (12; 165) fUr Wawer und einar 
von oar watan leitung (12. 165) gatrannton 
leitung (13; 169) l(Jf die Verio stigungasuostan* 
und lur PreCM besteht. wobei die uaitungen 
(12. 13; 166, t69) von dar Oberseilo des Scran* 
gas (7; 108) dadurch Rorv* (2$, 29) gespeist 
wordan, weicbe mit dam Wasseroenaito/ (30), 
mit cam UMomo/ossor (28) und oar Speicho- 
'einnelt (26) verounoen eind. dei sich die Lei* 
*ng«n (u, i3 ; 16$, 15$) ag^arts :um unteren 
Snde oea Strangea (7; 108) ersuecken und 
daB die radialen Scruufoin (16: 188) das gra* 
oenoon Miachw^rkaeuges (16; 1 13) mit Grebe* 
tfnnen (18: i89» verseheri titxi. da8 oie OH- 
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nungen (19, 20; ^W) des gratoenden Miscn« 
werkaeugas (16: 1)3) mit dai Le^tungen (12 
13; 165. 169) varbirdW atnd, sc dai) wtin/encj 
dos Eindringens dei V/arWiavgaa |i$; 11 3) ir 
der> Boden waniwiAsa Waa«ar und PreOlufx 
wenn emo arfoidwlichu Tiet« arreicnt 
gungsaubsuna in den Bo- 



cten smgafOhn worc|en kann, 
einrichiung (3D lur 



jnd ain© Pump- 
ias Wasa<^ an dar Laitung 
02; 165) angoschfc ssan wird um die Menge 
des Wassara jtu ctjtwrn und Ob«rscht>ssiges 
RUckfluf]rqhrB$ (3?.) in can 
Speicnerbaha'ltar (3( ) lurOckzdJuhren. 



Anspach 



ecar 



«(XV 



Garit nacn 
^ichnerl da/? j 
(155) aws einom 
der Vanesilgungwi 
oesteht, da.9 das 
e-nes poiygonaion 
daB die Laitung (16 
»era in einer 
mil dam poiygonaijifi 
wird. ciAfl dar Strai 
aurwairt w#ichos i 
«niiang O03 Turmes 
gosrUctt ist una 
1^8. 149. i:>3> vj< 
Oungsanscniuisen 
gung&sub^tan; sow 
dai act Suang 
Motorclemant (11 1) 
laga in fur rotiarancja 
axtaie B«w*gungcr 
Wa»ac v^rtxinden ist 



(ICS) 



1. da lurch geXcnn- 
fOhridimige Abscnnitt 
(168) Kr oari Tramoon 
tjstana u/d fur Druckiuft 
(1^8) lo**W innernalb 
Rjshroa (i$6y angaordnot ist. 

) *um Transport des Was* 
vv^aser abtn»nner>dan w©i« 
flonr IW) vorbundon 
( tOB) aln obores Er.de 
einam L^g^r (i09), dAi 
(1O6) gefvhrt wird, dranoar 
Ki|pptun9cn (130. 
mit don Verscr- 
r PreUuh und Vertevti- 
a Wass«r aufwaist. und 



veroindung 



Wass«r aufwoist. 
mu sinem rotiaronoor 
(n nacri intan genchfeief 
Bewegupgen siarr^f tor 
iadoch wschiebticner 



17) enmaii 



h 2 t daiureh gax«nn> 
poivgonaie Rohr (i56) sin 
Enda an^efOgtaa Kucp- 
, daD die Kupp- 
S^U (156) und 
iur Autnanmp 



Oeriii nach Anspru 
zoiohnot dafi jedes 
an seirwn oberen 
»ur>gs-6uch8a^taii (t 
lung (157) einen zyindrlschar 
air.en pgiygonalon liiz (ISO) 
e»nes ayllndnschen pzw. ein»* poiygonsien 
Aoscnnittes (159, 161) eines S ©cKafaramer.tes 
(137) aines b^nacnbjrtan AbscSratria aufw^rst, 
daB das Rotir (168) emon ay|indnscf>en Quer- 
schniti aufweict und tangemia in Kontakt mit 
der Innensoita des boiygonawn Rohres (i 56) 
f«. dafl die Leitung (|J69) KJr die Varfeslrgungs- 
suDStan2 und fur Or>ckiu(t koixiat »m rylir^rh 
schan flohr (168) argeo'dnei Im. da8 die l-jI- 
rung (169) liir o«e V an>astigungssutriaA5 und 
fur Orucxlufl in Rif gen (171/ 170) tcntfen 
wir'd, waiche in, dia StecMer' uhd Bucnseneie- 
memo (137, 157) ««" >gefugf sind. und OaC die 
Leitung (165) fur da s Wawer 
fiansduo jeaei pofy^ onajen r\ihres {158) va'* 
bund$n rst und Sich antiang dar Mifle/linia ei 
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